Hydrolysis of D-Ins(1,2,4,5,6)P 5 resulted in equimolar amounts of two myo-inositol tetrakis-, tris-, and -bisphosphate intermediates, suggesting two alternative pathways. The myo-inositol tetrakisphosphates were identified by HPIC as Ins(2,4,5,6)P 4 and D-Ins(1,2,5,6)P 4 . The existence of two alternative pathways was established by using D-Ins(1,2,5,6)P 4 as a substrate. Its enzymatic dephosphorylation resulted in a single myo-inositol trisphosphate [DIns(1,2,6)P 3 ] and a single myo-inositol bisphophosphate [D-Ins(1,2)P 2 ]. Therefore, one pathway of hydrolysis of D-Ins(1,2,4,5,6)P 5 proceeds via D-Ins(1,2,5,6)P 4 , D-Ins(1,2,6)P 3 , and D-Ins(1,2)P 2 to finally Ins (2) Dephosphorylation of Ins(2,4,5,6)P 4 , the second myo-inositol tetrakisphosphate generated by the action of the phytate-degrading enzyme from R. terrigena on phytate, could be degraded via: (a) D-Ins(2,4,5)P 3 and D-Ins(1,2)P 2 , (b) D-Ins(2,5,6)P 3 and D-Ins(2,6)P 2 and/or Ins(2,5)P 2 ,or (c) D-Ins(2,4,6)P 3 and D-Ins(2,4)P 2 and/or D-Ins(2,6)P 2 . D-Ins(2,4,6)P 3 has to be excluded as an intermediate of enzymatic phytate degradation, since it was not accepted as a substrate by the phytate-degrading enzyme from R. terrigena (Table 1) and an accumulation of a myo-inositol trisphosphate during phytate degradation did not occur. Discrimination between D-Ins(2,4,5)P 3 and D-Ins(2,5,6)P 4 [= L-Ins(2,4,5)P 3 ] by HPIC was not possible, since these compounds are an enantiomeric pair and their kinetic evaluation was not possible due to their unavailability in pure form. However, the degradation pathway from Ins(2,4,5,6)P 4 can be rationalized by noting the similarities of the structures of "inverted" Ins(2,4,5,6)P 4 and DIns(1,2,5,6)P 4 . Provided these similarities satisfy the requirements for substrate recognition and that the nature and orientation of the C-2 and C-3 substituents are not critical determinants of substrate recognition, the 1-hydroxy, 6-phosphate, 5-phosphate, and 4-phosphate of "inverted" Ins(2,4,5,6)P 4 , respectively, mimic the configuration of the 4-hydroxy, 5-phosphate-, 6-phosphate, and 1-phosphate of D-Ins(1,2,5,6)P 4 . Therefore, it was suggested, that enzymatic hydrolysis of Ins(2,4,5,6)P 4 proceeds via D-Ins(2,4,5)P 3 , and DIns(2,4)P 2 to finally Ins(2)P (Figure 1) . This is the first report of a histidine acid phytate-degrading enzyme with two alternative pathways for the hydrolysis of phytate, resulting in one myo-inositol pentakisphosphate 
